Amniocentesis is now playing an increasing role in the management of normal pregnancy. First carried out in 1930 in amniography for placental localization (Menees et al. 1930) , its use has now been extended into widely differing aspects of antenatal care.
Diagnostic Use
Amniocentesis is currently most commonly indicated in the management of rhesus isoimmunization, the exact timing of each amniocentesis depending on each patient's past obstetric history, her current anti-D titre and any rise therein. Subsequent tests would depend on the results of the first.
In late pregnancy it is justified when faetal maturity or dysmaturity is in question, and the level of bilirubin, cestriol and creatinine should be measured as well as cytological examination being made using Nile blue and Papanicolaou stains.
As an integral part of genetic counselling the place of amniocentesis must be carefully appraised. At present screening is practical only in relatively few disorders. If parents have a chance greater than 1 in 20 of having a genetically abnormal child and study of the liquor or its cells would enable such a diagnosis to be made, then amniocentesis is justified in practised hands. Such parents should be told what the technique entails and that a 'normal' result means only that the disorder in question has been excluded but that another may be present by pure chance.
These guides for the selection of patients for amniocentesis in genetic disorders also require that an uncontaminated specimen of liquor is obtained, that the 'normal' range for any estimation done at a particular gestation be already known and in certain instances that culture of the cells and their karyotyping can be done with virtually complete reliability. These reservations in turn mean that for some patients a repeat amniocentesis may be necessary or, in some conditions, prolonged culture of the cells. In the latter case it is obviously better to obtain the liquor as soon as possible in the pregnancy so that a definite diagnosis may be reached by eighteen weeks gestation. If it is not achieved by this time the patient's attitude to the pregnancy may change completely when she starts to feel movement and she may wish to continue the pregnancy whatever the results of the culture.
In assessing each patient's suitability for amniocentesis, therefore, it is essential to inform her of this aim and that if a diagnosis of normality or otherwise has not been reached by eighteen weeks gestation, then termination of pregnancy may be offered on genetic grounds. The longterm result would therefore be an unaffected family.
Technique
In late pregnancy the technique has been well documented (Gordon 1969 ). In early pregnancy, when placental tissue covers a relatively larger area of the uterine wall, preliminary placental localization should be carried outnot only because of the risk of feeto-maternal hemorrhage, but also because of the hazard of foetal exsanguination either directly into the amniotic sac or as a heematoma of foetal blood lying under the amnion. The ultrasonogram is promising in this respect but demands considerable expertise and experience on the part of the operator to obtain consistently reliable results.
In cases where prolonged culture of amniotic fluid cells is not required, 14-16 weeks gestation is usually the optimal time for amniocentesis. Where the fundus of the uterus is difficult to define it has been found useful to keep the patient's bladder full during the procedure, including ultrasonography, thus holding the uterus out of the pelvis and considerably diminishing its mobility. As with amniocentesis in later pregnancy considerable experience is required to obtain a specimen of liquor uncontaminated by blood, but it is of great importance that the needle is inserted into the amniotic sac with a sharp thrust rather than by a tentative prod.
In cases where prolonged culture of cells or very early diagnosis is required amniocentesis may prove possible per vaginam using a modified operating peediatric cysto-urethroscope to see the sac (Scrimgeour 1971) .
Complications
A review of the literature on complications of this procedure done in the management of rhesus isoimmunization but excluding those done in the course of intrauterine transfusions or amniograms has shown 3,190 to be recorded.
From a technical aspect few authors specify any actual difficulty in obtaining the liquor but Fairweather & Walker (1964) recorded 16 'dry' taps out of 178. In greater detail Free & McDonnell (1970) reported 61 punctures necessary to obtain 39 specimens of liquor and failure to obtain any liquor on 4 occasions.
A hazard to the estimation of bilirubin in the liquor is the amount of blood contamination, be it foetal or maternal in origin. Walker et al. (1969) discarded those which were obviously contaminated in 477 specimens, but of the rest 30% showed helenoglobin to be present on spectrophotometry and 10% had more than a trace. Queenan & Adams (1964) noted 33 out of 50 specimens to be blood-stained and Fairweather & Walker (1964) 89 out of 178. In grossly stained specimens it has been possible to confirm feetal cells to be rhesus negative (Crystle & Rigby 1970) .
Foeto-maternal hlemorrhage following amniocentesis is also variably reported. Wang et al. (1967) found that if a specimen was obtained easily then no microtransfusion occurred but where difficulty was encountered 8 patients out of 25 were thus complicated. Two of those were subsequently noted to have a marked rise in isoimmunization. Peddle (1968) in 410 specimens reported an incidence of microtransfusion greater than 0-1 ml in 46 (11-2%) while Bowman & Pollock (1965) found 7 cases out of 64 (11 Y) in the early part of their series of 402 specimens. Free & McDonnell (1970) recorded a 38% incidence and significant increase in anti-D titre in 4 out of 16. A recent paper, however, recording results of amniocentesis which had been preceded by placental localization using isotopes (Pauls & Boutros 1970) found no cases of microtransfusion out of 70 specimens. This precaution would certainly minimize the incidence of this complication.
No evidence of direct trauma to the feetus is recorded but it has been confirmed that if it is touched it will respond by vigorous movement which is easily felt by the operator and appropriate action can be taken. Crystle & Rigby (1970) , in their series of 416 amniocenteses, reported a grossly blood-stained tap at 30 weeks gestation: the cells proved to be foetal rhesus negative and the baby was born at term unaffected by rhesus isoimmunization but with a hlemoglobin of 4 g/100 ml. This annmia was attributed to the amniocentesis. Two further cases have been reported by Misenheimer (1966) in one of which the baby was shocked at birth due to ansemia, the cord having been transfixed either at its placental root or at the umbilicus.
In the largest single series recorded, Freda (1965) , in 900 amniocenteses in more than 300 patients, found no case of inadvertent premature labour and no significant increase in antibody titre. Free & McDonnell (1970) , however, recorded 4 patients (2 %) who ruptured their membranes spontaneously within five days of amniocentesis, all before 34 weeks gestation and all 4 continued in premature labour.
An increased incidence of infection is not evident, but 2 cases of foetal death, possibly attributed to amnionitis, were reported by Liley (1960) in a series of 200 cases. Transient pyrexia (greater than 1020F) lasting up to two hours after the procedure has been noted (Fairweather & Walker 1964) but no infective element was isolated. Amniotic fluid embolus has been postulated.
Amniocentesis is now an integral part ofcurrent obstetric practice, but like every other procedure expertise is acquired through patience and tenacity, while analysis of the liquor itself can solve at the moment only a relatively few welldefined clinical problems. Current data indicate that cell-free amniotic fluid is not a reliable index of the enzyme status of the fetus (Nadler et al. 1970) .
At present, the most reliable indication of foetal enzyme activity is probably obtained from study of cultivated amniotic cells. However, Nadler & Gerbie (1969) reported that in uncultivated amniotic cells there was detectable activity of eight enzymes for which genetic defects have been described. Detection of activity of another enzyme, namely N-acetylhexosaminidase A, in uncultured cells from normal pregnancies and its absence from cells obtained from the pregnancy in a mother who had previously given birth to a child with Tay-Sachs disease enabled Schneck et al. (1970) to make a correct diagnosis of Tay-Sachs disease in the feetus at 21 weeks gestation. Table 1 shows seven genetic enzyme defects which have been correctly diagnosed by direct in vitro enzyme assay of disrupted amniotic cells. Table 2 shows thirteen other genetic enzyme defects; in each case the activity of the deficient enzyme has been demonstrated in normal amniotic cells. The inborn errors of metabolism shown in Table 2 , therefore, may be considered to be potential candidates for antenatal diagnosis in the future.
The prediction that enzyme activity in amniotic cells would be similar to that in cultured fibroblasts has on the whole proved correct. It is disappointing, therefore, that cultured fibroblasts derived from normal subjects do not have consistent demonstrable activities of the liver enzyme phenylalanine hydroxylase which is deficient in phenylketonuria. Moreover, cultured fibroblasts derived from patients with Hurler's (Nadler & Gerbie 1969) 
